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AVX/KYOCERA Ceramic Filters 


General Description 

AVX/KYOCERA’s sophisticated ceramics technology has 
greatly boosted selectivity and wide-band characteristics, and 
stabilized the characteristics of ceramic filters. The series 
covers a wide range of attenuation and band widths to allow 
selection of the most optimum filter characteristics for each 
application. 

AVX/KYOCERA filters are bandpass filters consisting of 
one or more ceramic resonators connected in a ladder 
network configuration. Passband characteristics are deter- 
mined by the relative resonance and anti-resonance frequen- 
cies of the resonators. Both narrow and wide passband 
configurations can be manufactured by adjusting the resona- 
tor frequency characteristics. 

This is illustrated in (figure 1) for a single ladder. The 
difference between the resonance frequency of the series 
resonator and the anti-resonance frequency of the parallel 
resonator determines the band width of the ceramic filter 
(figure 2). Attenuation is determined by the ratio of the 
equivalent circuit parallel capacitors (Cp/Cs) for the resona- 
tors. The higher capacitance value for the parallel resonator 
can be obtained by using a thinner dielectric than for the 
series resonator. This maintains relative tracking of capaci- 
tance values over the operating temperature range and 
assures excellent temperature characteristics for the ceramic 
filter. 

Input and output impedance should be matched closely to 
the values listed for each ceramic filter. Incorrect impedance 
matching could result in shifts of the center frequency and 
increase ripple over those specified. 

The terminology used to describe the performance of 
ceramic filters is illustrated in (figure 3.) All attenuation 
measurements are referenced to the insertion loss ratio of 
input and output. This will be between 4 and 6dB maximum. 
The passband width is measured at 6dB below the reference 
insertion loss level. For larger ladders, it is also defined at 40 
or 50GB for 4 or 6 element filters respectively. 

The frequency at the center of the passband width is 
called the center frequency. It may not be the frequency of 


Series Resonator Equivalent Circuit 
lo Co Po 


Ly 


Parallel Resonator 
Equivalent Circuit 


Fig. 1 


minimum loss. Variations in the passband region below the 
insertion loss level is called ripple and is expressed in dB’s. 
The points of detuning (maximum attenuation) around the 
center frequency are called the stop band attenuation or 
selectivity. Spurious response is an expression relating to the 
minimum attenuation of unwanted frequencies in the stop 
band region referenced to the insertion loss or minimum 
attenuation in the passband range. 

Group delay time is an expression for the distortion of 
linearity in the phase angle over the frequencies in the 
passband region. It is determined by the slope of the phase 
shift between input and output differentiated by the passband 
frequencies. Ceramic filters exhibit Gaussian filter type 
characteristics and special Group Delay control is available in 
4-element AVX/KYOCERA filters. 
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| 6dB Band Width} 6dB Band Width 
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N 40dB Band Width 40dB Band Width : y 
(dB) Lower Upper T 
M 
50dB ged! 50dB Cppoeeae = 
Cc 
(CENTER FREQ.) N 
POLE BAND WIDTH a. 
i . AVX/KYOCERA 
Requested Capability 
ee 2,4 or6 
KHz 450 to 460 KHz 
Band Widthat6édB KHz Min. 2,4, or 6 element 
Band Width at40dB - — KHz 4 elements only 
Band WidthatS0dB | KHz 6 elements only 
Insertion Loss a : dB 4 to 6dB max. 
(Ape = 9 dB 2dB max. 
Stop Band Attenuation = ___oB Min. 
_ Group Delay Time . : us 
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KBF - 450, 455 R/P/M Series Ceramic Filters 
KHz Band Ceramic Filter 


Features: 


- 


) Compact, with high selectivity 

) Low insertion loss 

) Adjustment-free 

) Wide choice of passband widths 
) Excellent shock resistance 

) 


{ 
2 
3 
4 
5 
6) Group delay control on 4 element. 


Dimensions: 
6-element type 


Input 
output 
Ground 
Ground 
Ground 


wWewn — 


Unit: mm 


Test Circuits: 
KBF-455R series (6-element) 


K BF -455R 


R,| +Rg=Rz=Input/output impedance rating 


@C< 50pF 
(Including tool strays, wiring capacitance 
and RF V. M. input capacitance) 


How To Order: 


KBF - 455 R-20A 
YG @O8 O© 


(4) Model (Kyocera Bulk Filter) 
(2) Center frequency 


450 450KHz 
455 455KHz 


@) Number of ceramic elements 


Bien 
P| element 
Mm _ | 2element 


(4) Pass band width (at 6dB) 


Total Band Width, KHz 


# Elements 


20, 15, 12, 10, 9, 7, 6, 4 


25, 20, 15, 10, 7,6,4 


2-element | 20, 15, 10, 6, 4 


4-element type 


7.0 


0.8 
0.6 


1. Input 
2. Output 
3. Ground 


Unit: mm 


KBF-455P series (4-element) 


K BF -455P 


;| Ultra high sel 


Group Delay Controllec 


@) Passband width (at 6dB) 
(2) Manufacturing monthly code 
(3) Case color 


KBF-455M/P/R Series 
KBF-450R Series 
KBF-450P Series 


2-element type 


7.0 Marking 5.04 
ie | 
mn gre aos 


6 
1.3 =I 
s H | |. Input 
% Ps) 2. Ground 
4.2 3. Output 


Unit: mm 


KBF-455M series (2-element) 


KBF-455M 


R, +Rg=Rz2=Input/output impedance rating 


© C<50pF 
(Including tool strays, wiring capacitance 
and RF V.M. input capacitance) 


4 


@Rg+Ri =R2=2.0KQ 

@C< 5S0pF 
(Including tool strays wiring capacitance 
and RF V.M. input, capacitance) 


/WAK OR KYOCERD 
KBF - 450, 455 R/P/M Series Ceramic Filters 
KHz Band Ceramic Filter 


Specification (KBF-455 Series) 


* 6-element type 


KBF-455R-20A 
KBF-455-15A 
KBF-455R-10A 


455KHz+1.5KHz 


+5.0 KHz min. +12KHz max. 
43.5 KHz min. 
Sef | +7.5KHzmax. _| max. 


+2.0KHz min. 
+3.0KHz min. +9KHz max. 


+2.0KHz min. +7.5KHz max. 


2dB max. 


KBF-455R-7A 
KBF-455R-4A 


KBF-455R- 6AS 
KBF-455R- 4AS 


+10KHz min. va20K He max. 
+7.5KHz min. +15KHz max. 
37dB min. 


455KHz+1 .OKHz 
sao rin_ | min. 


* 4-element type 


- Stop Band Insertion 
__ Attenuation Loss 


+12.5KHz min. +24KHz max. 4dB max. 
+10.0KHz min. +20KHZ max. 


Input/output 
Impedance 


Operating 
Temp. Range 


KBF-455P-25A 455KHz+2.0KHz 


455KHz+1 .5KHz +7.5KH min. +15KHz max. 
27dB min. 
+5.0KHz min. +11KHZ max. -20°C 
2dB max. ; 
+3.5KHZ min. + 9KHZ max. 6dB max. to +80°C 


+2.0KHz min. +7.5KHz max. 
+3.0KHz min. +9KHz max. 


+2.0KHz min. +7.5KHZ max. 


35dB min. 


Insertion 
Loss 


Bandwidth 
Stop Band Width 


20KHz min. 45KHz max. 


Stop Band 
Attenuation 


Input/output 
Impedance 


_ Center 
SF nieity | fo) Ripple 


”KBF- 455M 20A 455KHz+2.0KHz 


Operating 
Temp. Range 


2dB max. 


KBF-455M-15A 15KHz min. 35KHz max. 12dB min. | 4dB max. 20°C 
KBF-455M-10A 455KHz+1.OKHz 40KHz min. 25KHz max. to +80°C 


KBF-455M-6A 


KBF-455M-4A 


6KHz min. 
4KHz min. 


20KHz max. 
18KHz max. 


11dB min. 6dB max 


‘\ 


455KHz+0.75KHz 


Specification (KBF-450 Series) 


* 6-element type 


Center Insertion 


Frequency (fo 


Stop Band 
Attenuation 


Loss 


Input/output 
Impedance 


Operating 
Temp. Range 


KBF-450R-20A 


+10KHz min. +20KHz max 4dB max. 
A50KHz-+1 .5KHz +7.5KHz min. +15KHz max. 
45.0KH2 min. #12KHz max. 37dB min. 20°C 
24B max. 43.5KHz min. +9KHz max. to +80°C 
+2.0KHz min. 47.5KHz max. 6dB max 2.0k2 
en | KBF-450R-6AS | — 450KHz:+1.0KHz 43.0KHz min. 49KHz max. 
KBF-450R- | KBF-450R-4AS _| +2.0KHz min. +7.5KHz max. 55dB min. 


¢ 4-element type 


"= Part No. Center Bandwidth Input/output Operating 
Frequency (fo) fe ee Attenuation Loss Impedance | Temp. Range 
450KHz+2.0KHz +12.5KHz min. +24KHz max. 
+10.0KHz min. +20KHz max. 
450KHz+1.5KHz +7.5KHz min. +15KHz max. 
9dB max. +5.0KHz min. +11KHz max. 27dB min. -20°C 
+3.5KHz min. +9KHz max. 6dB max. to +80°C 


+2.0KHz min. +7.5KHz max. 


+9KHz max. 


+2.0KHz min. +7.5KHZ max. 


KBF-450P-4A 
KBF-450P-6AS +3.0KHz min. | 


450KHz+1.0KHz 


35dB min. 


KBF-450P-4AS 


JW) OR KYOCERA 
KBF - 450, 455 RS/PS Series Ceramic Filters 
Low Profile KHz Band Ceramic Filters 


Features How to order: 


1) Low Profile 4 and 6 elements only KBF - 455 RS - 20 A 


) 
2) Compact, high selectivity 

3) Low insertion loss (1) (2) (3) (4) (6) 

4) Adjustment free 

5) Wide choice of passband widths (1) Model (Kyocera Bulk Filter) (4) Passband width (at 6dB) 


2) Center frequency # Elements Total Band Width, KHz 


450 450KHz | -element | 
455 | 456KHz 


© 


(3) Number of ceramic elements High selectivity type 


) 


e KBS-455PS Series (4 Elements) 


Dimensions 
e KBF-455RS Series (6 Elements 


Pass band width Pass band width 
Manufacturing Morel coe 


monthly code 


— = ll 


. Input 


1 

2. Output 1. Input 

3. Ground 2. Ground 

4. Ground 4. Output 

5. Ground Unit: mm 5. Ground Unit: mm 
MT est Circuit 
e KBF-455RS Series (6 Elements) e KBF-455PS Series (4 Elements) 


R1 


foe tees Je 
; R.F. V.M. R.F. V.M. 


R1 + Rg = R2 = Input/Output impedance rating 
(including tool strays, wiring capacitance and 
R.F. V.M. input capacitance) 


R1 + Rg = R2 = Input/Output impedance rating 
(including tool strays, wiring capacitance and 
R.F. V.M. input capacitance) 


aK >> KYOCERE 


in ore 


~ KBF-455RS-20A | -10KH2 min. | | 220KHz max. _| | 4dB max. | | 4dBmax. | jan erie 
| KBF-455RS-15A | 455KHz+1.5KHz 2.0dB max. +7.5KHz min. +15KHz max. 37dB min. 
KBF-455RS-9A 44.5KHz min. |  +10KHz max. eu ake 


¢ 4-element type 


aA oe S Sune! : ge saa chats SoRe BA : iewdG £ . é oe ek 2 : rs ES : 
KBF-455PS-15A | +7.5KHz min. 2e]| 5KHz max. 
455kHz+1 .5kHz 2.0dB max. 27dB min. 6dB max. 
KBF-455PS-12A +6.0KHz min. +12.5KHz max. 


@ Specifications (KBF-450RS/PS Series) 


* 6-element type 


N ei . | 1 e a = 
KBE- a 20A +10KHz min. +20KHz max. 
KBF- | KBF-450RS-15A | 15A | 450KHz+1.5KHz 2.0dB max. +7.5KHz min. +15KHz max. 37dB min. 
6dB max. 
KBF-450RS-9A +4.5KHz min. +10KHz max. 


¢ 4-element type 


: 
| 


i 
| KBF-450PS-15A | 450PS- 15A 29 a7.5KtHz min. | | 47.5KHz min. | | #15KHz max. | | #15KHz max. | 20°C 
me 5KHz 2.0dB max. 27dB min. 6dB max. 1.5kQ 
KBF-450PS-12A +6.0KHz min. +12.5KHz max. to +80°C 


JW). KYOCERA | 
AV X/Kyocera Surface Acoustic Wave Filters 


General Description 


Surface acoustic wave (SAW) filters are electroacoustic 
bandpass filters which operate via delay paths that add 
(passband) and cancel (stopband) frequencies. Surface 
waves are generated when FF signals are applied to 
electrodes on a piezoelectric substrate such as lithium 
niobate or PZT piezo ceramics. The amplitude and phase 
can be controlled by the distance between and overlap of 
the electrodes. 

A typical SAW filter is shown in figure 1. Input is 
through the interdigital electrode transducer which gener- 
ates a surface acoustic wave in the piezoelelctric substrate. 
This wave travels to the output interdigital electrode 
transducer where it is reconverted to a voltage output. The 
direction of the wave is controlled by damping material 
which absorbs and prevents scattering of the wave. 

SAW filters exhibit higher insertion loss than LC filters, 
20-30 dB. Their prime feature is their flat passband 
characteristics (low ripple) coupled with a constant Group 
Delay Time (low distortion). This is obtained by the indepen- 
dent design perimeters for phase and amplitude characteris- 
tics. SAW filters are also small size, rugged, reliable and low 
cost. 

AVX/KYOCERA SAW filters are available hermetically 
sealed in TO type cans to prevent moisture condensation on 
the surface of the device. They are available in the fre- 
quency range from 30 to 150 MHz and find wide application 
in TV, VCR, CATV, satellite receivers and cordless tele- 
phones. 


JAR KYOCERA 
a AV X/Kyocera Surface Acoustic Wave Filters 


ABSORBER PIEZOELECTRIC ABSORBER 
SUBSTRATE 


Rs 


INPUT 
SIGNAL 


9 Figure 1 


JAK OR KYOCERD 
KAF - TV/VCR Series SAW Filters & 
MHz Video Sound Intermediate Frequency SAW Filters 


Features: How To Order: 


1) Adjustment free KAF - 45 ZR- MQ 
2) Replaces more than ten components 

to do the same function ® ® ® 
3) Excellent temperature characteristics (1) Model (Kyocera Acoustic Filter) 
4) High reliability (2) Frequency 
5) Hermetically Sealed Metal Case (3) Type number 
Dimensions: Test Circuit: 


INPUT 


1 1 
| ss Ls tekid Sasa hags | ‘ ‘ 
' ' | 
3. OUTPUT Ree | | | 

= OUTPY : 1 
4. OUTPUT | 
: 1 R RF i 
5. GROUND i : 1 VM ! 
: ' ! ! 
1 1 1 
i 1 1 1 
| 
} 1 1 { 
Lana aed Looe J 

Unit: mm 


(BOTTOM VIEW) 


Fig. A Fig. B 


Dimensions: Test Circuit: 


: VIDEO OUTPUT 
- VIDEO OUTPUT 
> INPUT 

- GROUND 

- INPUT 

- SOUND OUTPUT 
- SOUND OUTPUT 


NOOLHWNH — 


Unit: mm 
(BOTTOM VIEW) 


Fig. C Fig. D 


JAK OR KYOCERA 
KAF - TV/VCR Series SAW Filters 
MHz Video / Sound Intermediate Frequency SAW Filters 


Specifications (TV -VCR) - Video Intermediate Frequencies 


20.0430 jomin| e50 | 22 | 630] 11 | 570 | 
1 KAF-45 ZR-MQ [29 max| 3.9:1.5] 9.7220] 18.013.0 28mmin.| 1570 | 20 | 1260 | 10 | 440 
; 17.383.0 a7 min 750 [50] 2000 [10 | 365 
| one ER 
v | KAF-38 OMRAMH [32 max] 4321.5] 4122.0] 17.5120 amin] 640 | 63 | 1920] 11 | 350 
c| KAF-67 OMR-ME [33 max[5.0:1.5 [4.0220] 10.020. 2smin.| 1120 | 44 | 2500 | 11 | 94.0 
A | KAF-26.9MR-MN | 32 max 2.921.5]3.922.0| 18.0200 [eam] 750 | 20 | 2500 | 10 [35 
[KAF32.71MR-ME| 39 max| 3021.5] 3.0220] 30min. [50 min|65 min|25min.| 540 | 65 | 1690 | 13 | 350 


KAF-45 Z2R-MP [31 max| 40215| —— | 135430 
ees corer) 45215] | aces 
35 min.|35 min} 25 min 


13.0+3.0 50 max. 
(33.4MHz) 
KAF-38.9MR-MK | 28 max.| 2.0+1.5 54 1950 12 36.0 
11.0+3.0 
(34.4MHz) 


TKAFS6.OMAME|35max[aors[ —— | 80:30 | 
KAFS7 0MR-MD| 36 max| 30215] —— | 85:30] Esco F200) | IS [00 
[KAFS69MR-MC] 99 max| 4521.5] —— | 19.5190] P48 [2060 [31 as | 


Specifications (Hi-Fi TV-VCR) Video Intermediate Frequencies 


KAF- 
45MR-MW 
| Video | st rae max se15 | [az | sn | 30 min. | min. | 30 min. 35 min, min, [30 min. min. 
38.9MR-MU | Sound | 1.5+1.5 4 | 1.5+2.0 ee om 


32.7MRMC 30 min 


960 
1250 
| 1320 | 

36 50 max.) Fig. C | Fig. D 


eed 
1830 Las 


KAF-41 MR-MA in. } 50 max. 
KAF-39.2MR-MA | 


11 


JV) OR KYOCERG 


KAF - Direct Broadcasting Series SAW Filters 
Broadcasting system tuner, CATV converter SAW Filter 


“ 


Features How To Order 
1) Compact KAF - 134 NR-MB 
2) Adjustment free ) (2) ©) 


3) High reliability 
(1) Model (Kyocera Acoustic Filter) 


(2) Frequency 
(3) Type number 


Dimensions: Test Circuit: 
Fig.A Fig.B 
R, + Rg = 75Q 
R, + Ri = 75Q 


INPUT 

GROUND 
OUTPUT 
OUTPUT 
GROUND 


mMPWN 


Unit: mm 
{BOTTOM VIEW) 


Specifications 
Insertion Center | Band Width Band Width Pass Band Group Delay | Spurious Temp. Coef. | Dimen-| Test 
Part No Loss Frequency at 3dB at 30dB Ripple Ripple Response of Frequency | sion | Circuit 
(dB) (MHz) (MHz) (MHz) (dB) (nsec) (dB) (PPm/°C) 
KAF-134NR-MB 25 max 134.26 26 min 50 max 
= T ia 
KAF-130NR-MA 22 max | 22 min 45 max +10 35 min 
ie 130 T (30 to 200MHz) 
KAF-130NR-MB 21 max 26 min 50 max 1.0 max -80 max Fig. A | Fig. B 
7 , 30 min 
KAF-70NR-WC | 32 max 70 23 min 30 max +20 (10 to 100MHz) 
Ree ii 25 min 
KAF-70NR-WD | 33 max 70 25 min 34 max +30 (10 to 100MHz) | 
1 tf 1 A 


ANAC OR KYOCERD 
KAF - Cordless Phones Series SAW Filters 
46 and 49 MHz - Low Insertion Loss SAW Filters 


Features How To Order 
1) Adjustment free KAF - 46 NR-ME 
2) High reliability @ @ @ 


3) Low insertion loss 
@) Model (Kyocera Acoustic Filter) 


(2) Frequency 
(8) Type number 


Dimensions _ Test Circuit KAF-46NR-ME/KAF- 


Lt up|o.47)0.39 


2 Une am : es ee ee 
See fh. ...hh.h.h,rmrmrrrC r—“‘“‘ CC“ (BOTTOM VIEW) 


Attenuation (49.67 ~ 49.99MHz) 


KAF-46NR-ME 30 dB min. 
3.0 dB max. 
KAF-49NR-MA | 30 dB min. | 6.0 dB max. 
Characteristics 
KAF-46NR-ME 
Ae eee ee 


7 

‘cic 

a.  } 
ia 


| | | | | | | dt Ces 
JIE) 

eee BEER Sail 
Ee Te cl a ld i Lid 


70 
45.0 45.5 46.0 465 47.0 475 480 485 49.0 495 500 505 42.0 43.0 44.0 45.0 460 47.0 480 490 50.0 51.0 520 530 
Freq. (MHz) Freq. (MHz) 


KAT-49NR-MA 
ee eee 


Bad oe] 
eee es 
E000 
tt fe 


us 
CAR 
(iil 
re ii 


70 
45.0 45.5 46.0 46.5 47.0 475 48.0 485 490 495 500 505 42.0 43.0 44.0 45.0 46.0 47.0 48.0 490 50.0 51.0 520 530 
Freq. (MHz) Freq. (MHz) 


WA O% KYOCERA 
KAF - CATV Converter Series SAW Filters 
RF Output SAW Filters 


Features . How To Order: 
1) Two channels (3 and 4) built in KAF -61 MN-MA 
(KAF-61MN-MA only) a) © ® 


2) Single channel 3 


(KAF-61MR-MB) (1) Model (Kyocera Acoustic Filter) 


(2) Frequency 
(3) Type number 


Dimensions: Test Circuit: 


Fig. A 3 a Fig. 8 


wo 
+ 


Pees 4 
' 1 
}. INPUT aos Be 
2. GROUND iRes | i ae 
3. OUTPUT i 
4. OUTPUT ] H R) REI 
5. GROUND ; VM | 
i i 1 | 
1 ' 1 ! 
: ! i ' 
: , ! : 
eee (oe 5 
Unit: mm 
(BOTTOM VIEW} 
Dimensions: Test Circuit: 
Fig.C Fig.D 
+ @KAF-6IMN-MA 
2 R, +Rg~750 
ee R, +R: =759 
£0.78 @®KAF-61IMN-MA 

o 1. OUTPUT 0 i Oe ee ee: 
a 2. GROUND 6 : ei oh 
3. CH4INPUT E j 
4. CH3INPUT Re RF | 
5. GROUND : VM 
| i 
i i 
SEeeseeet” | Males eee apn gmat St ae 


Unit: mm 
(BOTTOM VIEW) 


Attenuation Level (dB) Spurious Response (dB) | Temp. Coef. 


Insertion Loss 
(dB) Picture Carrier| fp+3.5MHz fo+4.5MHz fp+9MHz fp-3.5MHz | of Frequency 
(fp) een at fp | Reference atfp | to 100MHz or below (ppm/°C) 
i B= 
61.25MHz 
re (65.75MHz) 


-1+3 -1+3 
(70.75MHz) (71.75MHz) 


it 


Channel Insertion Loss ____Attenuation Level Level 8) Spurious Rector Tawi Gackt Test 


KAF-61MR-MB 3ch 26 max 1+2 25 min. 50 max. Fig. A Fig. B 


KAF-61MN-MA 27 max 


| 67.25MHz 
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JAK OR KYOCERD 
AVX/KYOCERA Dielectric Filters 


General Description 


Dielectric Filters are high frequency bandpass filters in 
the range of 800 MHz to over 1 Ghz. Their small size, low 
loss and good temperature stability make them ideal for the 
cordless and cellular telephone market. 

Their construction consists of capacitive coupled “tuned” 
ceramic cavities using coaxial connections. This allows 
elements to be stacked together for different passband 
configurations. The ceramic material is a very high Q 
formulation for minimum loss characteristics. Typical pass- 
band characteristics for 2 and 3 element dielectric filters are 
shown in Figures 1 and 2. 


2-Element 3-Element 


JW) KYOCERS 
KDF - Series Dielectric Filters 


How To Order 
KDF-914 P O2 A 


@® © 


@) Model (Kyocera Dielectric Filter) 

(2) Center frequency 

() Number of elements (P: 2-element, 
R: 3-element) 

(4) Pass band width 

6) Type number 


Features 


1) Compact, with low insertion loss 
using high Q ceramics 

2) Various pass band widths available 

3) High stability and reliability 


Dimensions: (2 element) (3 element) Test Circuit: 
* * | KYOCERA’S Mark * * => KYOCERA’S Mark 
* * * 2 EIAJ Code * * * | EIAJ Code 
Ro 
[eee 
fase 20. 8 6.8 
= iat 
eee oi ote leas 2-$0.7 
Unit > mm Unit =< mm 
Specifications 
* KDF-R Series 
wvtaios [its | eal | NT 
cues WORSE ES aan | e125 Mn_| 20a 
E-TACS [_~KE-SeSR 3A | __BAB SME 3.0Max. | +16.5 Min. 2.0 Max. P Siar 
Wi) a eee GET EE 3.0 Max. +12.5 Min. 2.0 Max. tee 
N-TACS KOFOTIRerA jr oth: 3.0 Max. +13.5 Min. 2.0 Max. thet eee 
| NTT ERDEBSOROEA B90 BM 3.0 Max. +12.5 Min 2.0 Max. at m2 Mi 
co [ARERR Tomax | 10M | 20Nox | emi 
| Teeohone ABE Saaoea Tears oman | = 10Mn | 20M | =n, 
MCA KDF-847R26A 847.0MHz 3.0 Max. +13.0 Min 2.0 Max. ae 
* KDF-P Series 
Aepeaions | Panto. | regen in)_| “psounotb) 
curs RRR Legit | oan | era5wn | oun | 
|_NMT900 KDF-347 258 347 aMe 2.8 Max +125 Min. 2.5 Max, . em 
N-TACS KO pUpeck _____ SLL ae 2.8 Max. +13.5 Min 2.5 Max. thou 
NTT KDF-872P254 372 aMe 2.8 Max, 12.5 Min. 2.5 Max at insd2 Mi 
Eu, RDEaapoo tae | 0Mox | 1.0 Min | 20Max | tet € 
| Telephone [-~KBEBSBpOSa—[ RRB OME —]__9.0 Max. + 1.0 Min. 2.0 Max. yey. 
| GPS KDF-1575P20A 1575.0MHz 2.0 Max. __|__ 410.0 Min. 2.0 Max. Bhd. 
MCA KDF-847PS26A 847.0MHz 2.8 Max. +13.0 Min 25 Max. emer 
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